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ALTHOUGH several methods of an-

nulus enlargement have been de-
scribed in the literature,l1 replacing the
aortic valve in patients with a small aortic
annulus remains a difficult surgical prob-
lem. Surgeons have been reluctant to use

the procedures advocated because of tech-
nical difficulties such as injury to various
cardiac structures or poor circumferential
enlargement. We propose a new method
of enlarging the aortic annulus that avoids
most of these limitations.

Operative Technique

A transverse aortotomy is made in the
anterior wall of the ascending aorta and is
extended inferiorly and to the right to-
wards the posterior commissure (between
the left and the noncoronary cusps). After
resection of the aortic cusps, and if the de-
cision is made to enlarge the annulus, the
adventitia of the aorta is separated from
the middle layer by blunt dissection and is
dissected distally beyond the posterior
commissure. This easily performed ma-

neuver separates the left atrial wall from
the posterior aortic annulus, avoiding en-

trance into the left atrial roof. The poste-
rior commissure is then resected (Fig. 1).
Lateral spontaneous retraction of the
edges is seen when the commissure is re-

moved. A wide separation of 15 to 22 mm

is obtained between the incised ends of the
left coronary and the noncoronary parts of
the annulus, with the base of the gap
formed by the fibrous origin of the ante-

I

Fig. 1 The left atrial wall is separated from the poste-
rior aortic annulus, avoiding entrance into the left
atrial roof, and the posterior commissure is then re-

sected.
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Fig. 2 A woven Dacron patch with a wide base is su-
tured to close the created defect.

rior leaflet of the mitral valve. A woven
Dacron patch with a wide base is sutured to
close the created defect (Fig. 2), and the
aortic valve prosthesis is attached to the
Dacron patch with interrupted sutures.

Discussion

The aortic annulus has been enlarged by
different techniques. The anterior ap-
proach requires opening and repairing of
the right ventricle and the interventricular
septum3; however, injury to the conduct-
ing system and the septal coronary
branches has been reported.5 The poste-
rior approach, as described by Nicks and
colleagues' and by Blank and associates,2 is
less traumatic but allows for only a few mil-
limeters of enlargement and risks tearing
the roof of the left atrium once the heart
starts beating again. The posterior ap-
proach of Manouguian and colleagues4

widens the aortic annulus very efficiently
but may cause disruption of the patch used
to close the anterior mitral leaflet. No
long-term reports of mitral function with
the use of Manouguian's technique have
been published.
The new technique reported here is ad-

vantageous because it does not cause in-
jury to any important structure. The left
atrial wall is dissected away with the aortic
adventitial layer; the conducting system re-
mains anteriorly distant; the left coronary
ostium is several millimeters to the left;
and incision of the mitral valve is not re-
quired. Another advantage is that the Da-
cron patch sutures are attached to firm
structures-the fibrous base of the ante-
rior mitral leaflet and the aortic wall. Fi-
nally, the new aortic ring remains above
the mitral valve. Enlargement of the aortic
ring is achieved by spontaneously separat-
ing the cut edges of the annulus and by
flattening and extending the space be-
tween the aortic ring and the mitral annu-
lus (Fig. 3, A and B). By using this tech-
nique, we have been able to insert
prostheses from 4 to 6 mm larger than
would have been possible originally.
We have used this technique in seven pa-

tients. In two children with inactive bacte-
rial endocarditis and cusp perforations,
the diameter of the aortic annulus was en-
larged from 17 to 21 mm in one, and from
17 to 23 mm in the other. A St. Jude medi-
cal valve prosthesis was inserted in both
cases. In five adults ranging in age from 47
to 62 years, the aortic annulus was en-
larged from 17 to 21 mm in two patients
and from 17 to 23 mm in three patients.
Two St. Jude Medical and three Ionescu-
Shiley valves were inserted. Thus far, all
patients have remained well between 3
months and 2 years postoperatively.
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Fig. 3 (A) The space between the aortic commissure
and the mitral ring allows for a wide separation of the
cut edges of the aortic ring. (B) This enlargement in
cases involving a small aortic annulus is more promi-
nent than in this picture, taken from a cadaver with a
normal aortic valve.
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